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Vegetation is an important component of the island ecosystem. The island 
vegetation restoration plays a key role in accelerating the damaged island ecological 
environment to recovery, and fine vegetation can also improve the island residents’ 
living and production conditions. At present, most of the island ecosystems are 
severely damaged. However, the island vegetation restoration starts late in China, 
and the technology is not inadequate, so there are still many research works to be 
further studied in the island vegetation restoration, so as to improve the island poor 
environment. This paper is dependent on the project which is called ‘Landscape 
habitat restoration technology research and demonstration of Pingtan Islands’. We 
choose the Casuarina equisetifolia, Nerium indicum and Acacia confusa as the main 
experimental materials, the study was set under different degree of drought, root-salt 
and leaf-salt stress respectively indoor, so as to assess the stress resistance of the 
plants and screen drought resistant and salt tolerant tree species. On the basis of the 
research data, the targeted vegetation restoration technology was put forward.  
Perfect results were obtained after all these restoration technologies were carried out 
in vegetation restoration of Pond Island. The main research works and conclusions 
are as follows: 
(1)The drought-resistant ability and physiology mechanism research under 
drought stress 
The growth and moisture situation of three species under soil drought stress 
reduced significantly. A. confusa and C. equisetifolia, which survival rate turned 
down, the cell membrane permeability, the content of proline and MDA increased 
significantly. Moreover, photosynthetic characteristics of plants, the net 
photosynthetic rate, transpiration rate and water use efficiency were all decreased 
greatly.  
According to the plants growth status in all experiment, C. equisetifolia can 
















indicum can be in drought stress about 11 weeks. The drought-resistant ability under 
a long-time drought stress turned out to be from strong to weak are N. indicum, A. 
confusa and C. equisetifolia. Therefore, N. indicum is recommended as a priority 
species when vegetation restoration carried out in an arid zone. According to the 
drought-resistant study, it should be extended intervals in order to improve water use 
efficiency. 
(2) The salt-resistant ability and physiology mechanism research under salt stress 
Salt stress environment press a great impact on the growth state of the three 
plants. N. indicum and A. confusa’s salt resistance are weaker, the water condition of 
them reduced greatly, the cell membrane permeability and the content of MDA 
increased significantly, and the content of proline accumulated rapidly under 
stronger salt stress. Salt impact the plant photosynthetic characteristics greatly, the 
root-salt stress reduce the net photosynthetic rate, transpiration rate and stomatal 
conductance significantly. But the net photosynthetic rate was only decreased under 
leaf-salt stress, the water use efficiency was enhanced under a slight leaf-salt stress.  
According to plant growth status, C. equisetifolia can hold a concentration of 3% 
root and leaf-salt, N. indicum can survived at 1% concentration root-salt and 3% 
concentration of leaf-salt; A. confusa can sustained at high to concentration of 2% 
root-salt and a concentration of 0.6% leaf-salt. The salt-resistant ability turns out to 
be from strong to weak are C. equisetifolia, N. indicum and A. confusa. Therefore, 
when vegetation restoration was carried out under salinity soil and sea spray, C. 
equisetifolia is recommended as a priority species. 
(3) Island vegetation restoration technology researches and its application 
Using soil water retention agent and covering litter on soil surface can both 
improve the soil moisture content, survival rate and growth status of plants, the 
results of covering litter is better. A small amount addition of water retention agent 
can’t play a very good effect, the proportion of soil quality and water retention is 
1:500 based our studies. Drip irrigation can improve the utilization rate of water 
















the plants behind it will be protected obviously. Windward oblique planting 
experiments showed that the growth status of A. confusa was slightly better than the 
plants planted upright. Therefore, the viable drought-resistant technologies as 
follows, screening drought-resistant plants, applying water retention agent, covering 
litter, drip and planted deeply. The salt-resistant technologies are screening 
salt-tolerant plants and micro spray irrigation. Setting windbreaks and planting 
oblique are supposed to resist the strong wind. 
The application of all the technology based our research on Pond Island was 
very successful., According to the effect of vegetation restoration on Pond Island in 
those years, we recommend 10 kinds of plants that suitable island vegetation 
restoration. They are C. equisetifolia, N. indicum, A. confuse, Dodonaea viscosa, 
Pittosporum tobira, Fagraea ceilanica, Vitex trifolia, Crinum asiaticum, Ipomoea 
pes-caprae and Oenothera drummondii. The integration of theory, research and 
application of island vegetation restoration were fully combined, which can provide 
reference for the island vegetation restoration in difficult site condition. 
Key Words: Island vegetation restoration; Drought stress; Salt stress; 
















第 1 章 绪论 
1.1 研究背景 
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